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Scientif ic Pioneer F U R MA N  AN D G R E E N V I L L E  C E L E B RATE T H E  4 0 T H  A N N I V E R S A RY O F  C H A R L E S  TOW N E S '  N O B E L  P R I Z E .  
More than 50 years ago Charles 
Townes sat on a park bench in 
Washington, D.C., and pondered, 
as he was wont to do, such matters 
as microwave spectroscopy and 
molecular transitions. 
Townes was in Washington at 
the request of the U.S. Navy, which 
had asked him and other scientists 
to form a committee to study how 
to produce electromagnetic waves 
at the millimeter wavelength. As 
he sat there, puzzling over the matter 
at hand, he suddenly experienced 
a bright white moment of clarity. 
In his 1999 book How the Laser 
Happened: Adventures of a Scientist, 
Townes wrote that the solution came 
to him "in a rush . . .  The second law 
of thermodynamics assumes thermal 
equilibrium; but that doesn't really 
have to apply ! There is a way to 
twist nature a bit. 
"Left to itself, as the second law 
describes, a collection of molecules 
does always have more members 
in lower energy states than in higher 
energy states, but there is no inviola­
ble requirement that all systems 
be in thermal equilibrium. If one 
were, somehow, to have a collection 
entirely of excited molecules, then, 
in principle, there would be no limit 
to the amount of energy obtainable. 
The greater the density of excited 
atoms or molecules, and the longer 
the distance through them that the 
radiation wave goes, the more pho­
tons it would pick up and the stronger 
it would get. " 
It proved to be a brilliant-even 
revolutionary - insight, one that 
ultimately redefined an entire field 
of physics. 
Charles Townes' pre-breakfast 
epiphany on April 26, 195 1 ,  led 
to the invention of the maser 
(microwave amplification by 
stimulated emission of radiation) 
and, subsequently, the laser (light 
amplification by stimulated emission 
of radiation). His foundational 
research has been responsible for 
everything from atomic clocks to 
DVD players to LASIK eye surgery. 
The significance of Townes' 
work was affirmed in 1 964 when 
he was awarded the Nobel Prize 
for Physics jointly with the Russian 
duo of Aleksandr M. Prokhorov 
and Nikolai G. Basov of Moscow's 
Lebedev Institute for Physics. In 
presenting the award, the Nobel 
committee recognized their "funda­
mental work in the field of quantum 
electronics, which has led to the 
construction of oscillators and 
amplifiers based on the maser-laser 
principle. " 
The Nobel Prize is just one of 
many honors Townes has earned 
during his illustrious career. In 
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addition to 27 honorary degrees, he 
has received NASA's Distinguished 
Public Service Medal and the 
National Medal of Science, the 
nation's highest scientific award. 
He is a member of the National 
Inventors Hall of Fame, and in 1999 
the book 1,000 Years, 1,000 People: 
Ranking the Men and Women Who 
Shaped the Millennium included 
Townes on its list of the most influ­
ential people of the last 1 ,000 years. 
Now a professor in the graduate 
school at the University of California­
Berkeley, where he has worked since 
1 967, Townes has never forgotten 
his roots in Greenville, where he was 
born in 19 1 5, and at Furman, from 
which he graduated in 1 935. This 
April, as part of a celebration of the 
40th anniversary of his Nobel Prize, 
he returned to town and was honored 
anew by the city and the university 
where he spent his forn1ative years. 
Furman, which named the main 
lecture room in Plyler Hall of Science 
after Townes when the building 
was constructed in the mid-1960s, 
unveiled a Wall of Honor in Hartness 
Welcome Center to recognize 
Townes' pioneering work. The 
display features a replica of the Nobel 
Prize medal. In addition, Greenville 
announced plans to erect a statue of 
Townes and presented him the Order 
of Poinsettia, the city's highest award. 
In an editorial tribute, The 
Greenville News said that Townes' 
work has provided "the foundation 
of the rapidly evolving and breath­
taking technology that defines 
modem life. The laser's seemingly 
limitless application has resulted 
in less invasive surgeries, flawless 
digital recordings and video images, 
and more precise measurements. 
Jet pilots use lasers to home in on 
targets and cashiers use them to home 
in on bar codes. Our factories are 
more productive, our travel is safer, 
our homes are more secure because 
of laser technology. " 
Townes, who will join the Furman 
board of trustees in the fall, was 
the guest speaker at the university's 
Founders Week Convocation April 
21 . In his talk, titled "Why Are 
We Here? ", he first addressed the 
scientific and philosophical implica­
tions of the question before segueing 
into the practical aspects of education 
and of his experiences at Furman. 
Townes aimed his message at 
students, emphasizing that they 
should value education for its 
importance in "maximizing our 
potentialities and advancing our 
society." One reason he appreciates 
his Furman education, he said, was 
that, aside from physics, he was able 
to study a variety of subjects­
religion, philosophy, languages. 
(He earned degrees in both physics 
and languages.) He also cited the 
impact of specific professors, among 
them Marshall Delph Earle in mathe­
matics, Sumner Ives in biology 
and Hiden Toy Cox in physics. 
But perhaps the most important 
message Townes relayed was about 
choosing a profession. He told the 
students to "pick a field of study 
you're especially interested in, so 
that it's fun. I haven't had much time 
to work doing physics and astronomy 
for that very reason -I've been 
having too much fun." 
And it remains fun, as he reiter­
ated to physics students during 
an informal question and answer 
session later in the day. In particular, 
a question about his current research 
drew an enthusiastic response, as 
he described his work in infrared 
astronomy and his effort to combine 
three telescopes to make a device 
with much higher resolution. While 
the idea is old, he said, its use 
in infrared astronomy is new. 
Townes also described how 
he chooses his research projects, 
saying that he tends to work in areas 
that are somewhat neglected. "When 
I find an area where theory can be 
tested but no one is working, I have 
found a potential new research 
focus, " he said. "And when that area 
becomes popular, it is time to move 
on to something new." 
After sitting in on Townes' 
discussion with students, Furman 
physics professor David Turner 
offered his take on the Nobel Prize 
winner: "Like Galileo, Dr. Townes 
understands the value of the 
laboratory. His trademark is 
the testing of theories with experi­
mental design that exploits new 
technology. The combination of 
insightful understanding of theory 
and a nuts and bolts understanding 
of experimental methods has made 
him one of the greatest scientists 
of all time. " 
King Gustaf of Sweden 
presents the Nobel medal 
to Townes. Opposite: 
The dedication of the 
Wall of Honor. 
THE SC I ENTI F IC  MODEL  
An excerpt from Charles Townes ' remarks at the banquet following the presentation 
of the Nobel Prize on December 10, 1964: 
"There is some truth to the idea that in the field of science individual contributions 
of great significance are possible. But the development of science is basically a social 
phenomenon, dependent on the hard work and mutual support of many scientists 
and on the society in which they live. 
"Scientists do stand on the shoulders of the giants of the past. And we who are hon­
ored today have also depended heavily on the work of many others - our colleagues, 
some of whom are as worthy of being here as we are, some of whom have carried out 
fascinating and essential exploration of a less spectacular nature, some of whom have done 
necessary work with devotion and courage on problems which don't seem now to have 
been very fruitfu l .  . . .  
"No one can be an intimate part of the scientific effort without being appreciative 
of the exciting and cumulative effects of the broad cooperation and of the coherence . . .  
of the many individual contributions to science. Nor can any scientist be an intimate part 
of [the] world without wondering if, somehow, other more difficult aspects of human affairs 
can experience more strongly these coherent and cumulative effects, if a larger portion 
of human effort can be additive and mutually supporting. 
"Our nature is, of course, more severely taxed in nonscientific fields to clearly recognize 
overriding human goals and to work towards them with objectivity and sometimes at personal 
and national sacrifice, when we no longer have hard experimental results to straighten us 
out when we err a little too far. But the imposing edifice of science provides a challenging 
view of what can be achieved by the accumulation of small efforts in  a steady, objective 
and dedicated search for truth." 
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